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Community Impacts of New Industrial
Development
Harvey Goldstein
As the industrial base of Southeastern states increases its orientation toward new, oftentimes "high-tech"
businesses, so too does the need for awareness of potentially positive or negative impacts on these com-
munities. The following article discusses means of estimating these impacts with respect to local labor markets,
occupational health, employment stability, energy use, and several others.
Introduction
Within the past five years, some fundamental
changes in the industrial structure of the Southeast
have occurred. Traditional industries such as textile,
apparel, and tobacco have lagged or declined in their
historical growth trends. In the meantime, industries
which never had more than a token presence in the
Southeast (e.g. fabricated metals, machinery, elec-
trical and electronic equipment, transportation
equipment, and scientific instruments) have
emerged.
In our desire for economic growth and employ-
ment expansion to compensate for employment
losses in our traditional industries, we may often
skip performing community impact analyses of new
industrial development. This is particularly so when
the emerging industries are perceived as "clean" and
new "high-tech". Yet, we argue, community impact
analyses of new industrial development are more
important than ever, and for the very reasons just
cited. The fact is, the impacts of industrial develop-
ment vary widely even among so-called emerging,
or high tech industries. When we consider that the
magnitude of some types of impacts depend upon
such factors as a community's size, economic base,
and labor force characteristics, the variation in com-
munity impacts is even wider.
In this article, the types of direct impacts that
local governments should consider when evaluating
potential industrial development in a community are
discussed. 1 We identify potential sources of infor-
mation and discuss how planners can use available
data to make reasonable estimates of the likely im-
pacts in local settings. Care is also taken to point
out specific limitations in existing data and what
type of adjustments to the "numbers" may be needed
to make them as valid as possible for North Carolina
communities.
The data and discussion focus on 25 key in-
dustries. While we have concentrated on growing
industries, especially "high tech" industries, we have
also included several traditional North Carolina in-
dustries for comparative purposes. Most of the data
are presented in the form of operating ratios (in most
cases, units per employee at the SIC three digit level
of industry detail) in order to maximize comparabili-
ty and to reduce the effects of scale on interpreting
the data.
Information on industrial impacts can be useful
to local planners and policy makers in several ways.
First, the operating ratios can be multiplied by pro-
jected employment increases to arrive at rough
estimates of total impacts from specific industrial
development activities. The impact estimates can
then be translated into demands for particular ser-
vices or additional burdens placed on existing public
facilities. Secondly, the information can be used to
evaluate the benefits and costs of alternative types
of development for a community. This is particular-
ly valuable at the stage of designing industrial
development strategies.
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Yet because good data are very limited in avail-
ability, the results of analyses of industrial develop-
ment impacts must be used with caution. Data on
existing operating characteristics are often unavail-
able in the degree of geographic or industry detail
needed while there may be substantial heterogeneity
and variation among more detailed industries and
among specific enterprises of the same industry.
Also, even if appropriately detailed data are avail-
able for current industrial activities, there is no
guarantee that operating ratios will remain the same
in the future. Technological change may lead to im-
portant changes in operations, and thus impacts. For
these reasons the analyst should use the data sources
referenced here as a starting point for an analysis
of local impacts. The local planner should consult
local sources of information to determine how local
conditions may influence the operating ratios.
Whenever possible, recent trends as well as current
conditions should be examined. The analyst can
then make appropriate adjustments to the published
data to arrive at more accurate estimates of poten-
tial impacts in his/her community.
Direct Local Labor Market Impacts
Labor market impacts in a community are
perhaps the most important and most visible ones
of industrial development. Increasing employment
and income is a primary goal of local economic de-
velopment planning efforts. Therefore, it is impor-
tant for local officials to thoroughly examine the im-
plications of a proposed development for the local
labor market. Of course the level of the effect on
the local wage structure is usually a major interest.
Effects of industrial development on the stability of
employment and occupational health and safety are
also considerations in assessing the quality of
employment opportunity. Examination of the oc-
cupational structure can provide insights into the
issues of whether jobs created will go to current local
residents or to new residents moving to the com-
munity, and what job training programs may be
needed at local schools and community colleges.
Wages. In considering the impact of a prospective
new industry, local officials will first need to deter-
mine what wage levels can be expected and how they
compare to wages offered by existing employers. The
North Carolina Employment Security Commission
(NCESC) publishes data on wages paid to workers
covered by unemployment insurance. 2 Average
weekly wages is computed from total wage
payments by dividing first by the average monthly
and then by 52 weeks. This indicator is not a true
representation of the wage rate, 3 and may not be
consistent with wage rates quoted by employers or
other sources. However, it does provide a good in-
dication of worker's purchasing power, since it com-
bines the influence of wage rate and hours of em-
ployment. It also has the advantage of including
both production and nonproduction workers in an
industry. This data can be used to compare the wage
levels paid by a proposed industry in the state with
those of industries currently operating in the local
area. NCESC also provides average weekly pay by
county for all private employers. These data are
useful for purposes of comparison.
If the industry in question is a newcomer to the
state, national wage data may be more appropriate,
since the few North Carolina firms that may already
exist may not be representative of the industry as
a whole. National data are also valuable because
they provide greater industry detail than data at the
state level.
Distribution of wages and fringe benefits. The U.S.
Bureau of Labor Statistics collects information on
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the occupational and geographic distribution of
wages in periodically published Industry Wage
Surveys and Area Wage Surveys. These reports con-
tain data on employment and earnings for hourly
workers by detailed occupations. In addition, they
have information on method of wage payment, shift
differential provisions, fringe benefits, and descrip-
tion of major occupations. The data included vary
from industry to industry. Most reports (but not all)
include national totals. They may also include data
for census multi-state regions and/or selected metro-
politan areas. The emphasis is on production
workers, but some reports include data on profes-
sionals (for example, drug manufacturing), tech-
nicians (semiconductors) and clerical workers
(semiconductors).
Wage levels for a given industry will vary from
area to area within the state according to the
tightness of the local labor market and the occupa-
tional mix required by the operations conducted in
a particular location. The metropolitan-
nonmetropolitan industry wage differential is the
most relevant one for North Carolina and the
Southeast region as a whole.
A final source of wage distribution data in North
Carolina is an Employment Security Commission
annual report of Wage Rates in Selected Occupa-
tions. This report gives a statewide breakdown of
wage rates by occupation and industry. Also includ-
ed are breakdowns by occupation for the multicoun-
ty planning regions. Unfortunately, many occupa-
tions of interest are not included.
Occupational health and safety. In assessing the
employment opportunities to be provided by a pro-
spective industry, local officials should consider not
only wages, but also the health and safety record
of the industry. Table 1 includes data on the in-
cidence of occupational injuries and illnesses in
North Carolina industries. Total cases per 100 full-
time employees indicates the incidence of all kinds
of work-related injuries and illnesses, regardless of
severity. Lost work day cases per 100 employees is
a measure of the incidence of more severe events.
This data gives an accurate picture of short term
health impacts of employment. However, it is likely
that cumulative, long-term effects of exposure to a
particular work environment are not adequately
represented by annual incidence rates. Industry
specific sources will yield additional information.
Employment stability. The stability of employment
is another industry characteristic of concern to local
officials. Two aspects of stability must be con-
Table 1
Non-wage Indicators of Job Quality:
Occupational Safety and Employment Stability,
North Carolina
Injuries & Illnesses per 100
full-time workers 1979
Lost Employment Security
Industry Total Cases Workday Cases Experience Rating
Meat Products (201) 13.9 60 1.79
Beverages (208) 14.8 5.4 1.62
Knitting Mills (225) 6.6 24 2.18
Yam & Thread (228) 10.0 2 5 1.72
Men's & Boys'
Furnishings (232) 6.1 1 8 2.35
Household Furniture (251) 12.0 3.4 1.99
Plastics & Synthetics (282) 3.3 1.0 1.94
Drugs (283) 6.0 2.2 1.76
Industrial Organic
Chemicals (286) 5.4« 2.0* 1.79'
Hose & Tubing (304) 12.1 2 5.32 2.20*
Miscellaneous Plastics (307) 13.7 5 2 2.202
Nonferous Rolling &
Drawing (335) 13.5s 5.5s 2.33
Fabricated Structural
Metals (344) 19.7 7 1 2.07
Metal Working
Machinery (354) 9.9 :o 2.14
Construction Machinery (353) 11.3« 3 V 1.93
General Industrial
Machinery (356) 14.9 4 7 2.10
Office & Computing
Machinery (357) 4 7 2.7 1.59
Electrical Industrial
Apparatus (362) 6.0 2.1 1.87
Household Appliances (363) 60 1 ^ 2.68
Communication Equipment
(366) 4 3 1.4 1 cO
Electronic Components (367) 6.0 1 2 40
Motor Vehicles (371) 11.7 4 o 2.20
Engineering & Scientific
Instruments (381) 7.53 1 2' 1.6381
Measuring & Controlling
Devices (382) 7.5' 1 2' 1.63'
Medical Instruments
& Supplies (384) 7.5' 1.2' 1.63*
'refers to SIC 286 and 289 •refers to SIC 35
defers to SIC 30 5refers to SIC 33
'refers to SIC 38 'refers to SIC 28
Sources:
North Carolina Department of Labor, Occupational Injuries and Illnesses. 1979
June, 1981: Injuries and Illness Rates
Bureau of Employment Security Research North Carolina Insured Employment and Wage
Payments 1980: Experience Rating
sidered. The first type of stability is seasonal or
cyclical. The Employment Security Experience
Rating presented in Table 1 gives an indirect and
average measure of an industry's history of stabili-
ty in the state. This rating is actually the percen-
tage of taxable wages that employers must pay into
the unemployment insurance fund. The base rate is
2.7%. After three years a new employer is eligible
for an adjustment upward or downward according
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to the balance in the employer's account. An
employer who has had few layoffs, and hence few
charges to his account for benefits to unemployed
workers, is rewarded with a lower tax rate. There-
fore, a lower experience rating indicates greater
stability of employment. It should be noted,
however, that the 2.7% rate assigned to new firms
for their first three years is not related to their
historical or potential stability. To the extent that
an industry group includes a high proportion of new
establishments, the experience rating's validity is
diminished.
High-tech machinery
long term prospects
The second aspect of stability is the industry's
long-term prospects for stability and growth in a
local area. U.S. Department of Commerce publica-
tions such as the annual U.S. Industrial Outlook and
its reports of specific industries, as well as trade jour-
nals, provide important information about
developments in an industry's technology, the de-
mand for its products, and the international com-
petition it may face. Local officials should investigate
whether the industry is growing or declining. Also,
they will want to assess: (1) the likelihood that the
firm will relocate later to find cheaper labor or bet-
ter conditions, and (2) the prospects for
technological changes which may lead to the net
elimination of jobs.
Occupational structure. Examination of the occupa-
tional structure of a prospective industry is an essen-
tial step in studying the impact of proposed in-
dustrial development. Data on occupational de-
mand can be combined with information on local
labor supply to determine training needs and to
estimate the extent of inmigration that may be
expected.
Data on the "average" occupational structure
within an industry is available at both the national
and state levels from industry-occupation matrices.
These matrices are constructed from the results of
sample surveys sent to firms every three years. Each
cell in the matrix indicates the proportion of employ-
ment in a given occupational category for a given
industry. Since occupations are often classified into
aggregate categories such as professional and
technical, managerial, clerical, operatives, etc, one
can easily compare the occupational structures of
different industries, e.g. proportion professional and
technical, from the information in the industry-
occupation matrix.
Once the average occupational structure of a
given industry has been identified, a supplement to
the Dictionary of Occupational Titles, Selected
Characteristics of Occupations Defined in the Dic-
tionary of Occupational Titles can be used to
describe the physical demands, environmental con-
dition, required math and language development
and specific vocational preparation (SUP) for each
occupation. The SUP is of particular interest because
it indicates skill level of the occupation. Training
times are divided into nine categories ranging from
a short demonstration to 10 years of preparation.
The data on occupational demand must be com-
bined with local labor supply data to address the
question of how new jobs will be filled. Data on
labor force characteristics for substate areas are often
lacking in quality and comprehensiveness but a
reasonable picture can be pieced together from a
variety of sources. There are four possible sources
of employees for new job openings:
1) The unemployed
2) New labor force entrants
(a) graduates of schools and colleges
(b) other new entrants
3) The currently employed
4) Migrants from other localities
Data on Job Services registrants, available by
county by special request to the Employment Securi-
ty Commission, is the best service for demographic
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information about the unemployed. Knowledge of
the occupational structure of local industries who
have recently laid off workers provides the most
direct source of information on the magnitude of
local unemployed skilled workers.
New employment opportunities may attract
previous nonparticipants into the labor force. Labor
force participation rates lower than the state average
are an indication of a potential for expanding par-
ticipation. The decennial census provides the needed
labor force participation information, but it
becomes quickly outdated. The North Carolina
Employment Security Commission Annual Plan-
ning Reports provide participation estimates for
labor market areas. Secondary workers (primarily
women and teenagers) are most likely to be drawn
into the market. In rural areas, unpaid family farm
workers may seek employment. These new workers
will probably be able to fill primarily low-skilled
jobs. Graduates of local technical institutes and col-
leges are a source of professional and technical
workers. The North Carolina Employment Securi-
ty Commission publishes state-wide labor supply
data which includes numbers and specialties of
graduates. Local data may be obtained directly from
the educational institutions. It is necessary to bear
in mind that not all graduates are labor force en-
trants. Appropriate adjustments should be made to
take into account graduates who are upgrading their
skills but retaining their present jobs.
If the new industry provides more attractive op-
portunitites than those available in existing firms,
some employed workers may leave their jobs to ac-
cept employment with the new firm. Wages in ex-
isting firms will be bid up by the competition for
labor. Local industry employment data (from the
Employment Security Commission or from the an-
nual U.S. Department of Commerce County
Business Patterns) and data on occupational struc-
ture (from the industry-occupation matrix) can be
used to estimate the number of local workers who
have the requisite skills. Industry wage comparisons
may suggest whether currently employed workers
will find the new jobs sufficiently attractive to leave
their present jobs.
If there are gaps between the skills that local
residents can supply and those that are demanded
by a new industry, the community may want to
develop training programs which will help local
residents qualify for the new jobs. At least in the
short run before new training programs can begin
to graduate students in sufficient volume, the de-
Industry innovation
mand for highly skilled professional and technical
workers which cannot be met by local residents will
most likely be filled by inmigrants to the area.
The Land Consumption Impacts of Industrial
Development. A community must reserve an ade-
quate amount of suitable land for industry in order
to have orderly economic development. The com-
munity can use zoning ordinances or techniques
such as public land banking to reserve a supply of
appropriate land and to assure compatibility of ad-
jacent land uses. Reasonable projections of indus-
trial land requirements are important. A shortage
of land held for industrial uses may impede indus-
trial development. Overzoning for industry can act
as a deterrent to industrial growth as well. If too
much land is designated for industry, scattered
development may result in inefficient use of com-
munity facilities and infrastructure. Also pressures
to use some of the industrial land for other uses may
be great and haphazard development could result.
The first step in projecting demand for industrial
land is to acquire an understanding of existing pat-
terns of industrial land consumption. Manu-
facturing firms need land for production, for storage
of materials and finished goods, for administrative
and other support activities, for parking, and for
driveways and walks. Most plants will require ad-
ditional land for landscaping and future expansion.
Industries involving new material processing such
as chemical plants and primary metal plants are
usually land intensive. Capital intensive industries
tend to be land intensive. Warehousing and distribu-
land consumption
of industries
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tion activities require large amounts of land. On the
other hand, labor intensive industries such as instru-
ment manufacturing, electronics, and other opera-
tions which require highly skilled professional and
technical workers generally require less land per
employee. While production technology and scale
of operations are important determinants of land
requirements, industry planners have a degree of
flexibility in choice of building and site design. We
would expect land consumption to vary among
areas according to land availability and price. Total
land area is more variable than floor space among
different locations for the same type of industrial
activity.
Land use consumption patterns by industry
change over time. Planners may need to adjust in-
formation on existing land use patterns to reflect ex-
pected future changes. The general trend in most in-
dustries has been toward greater use of land per
employee or per volume of output. As industries
modernize plant and equipment, floor space re-
quired per employee usually increases. In addition,
the ratio of building to total land area has been
declining as new one-story plants have replaced
older, taller structures and as more land has been
used for parking and landscaping. Whereas ratios
of building to total land area of 0.80 percent and
more are common for industrial sites developed
before World War II, more recent recommended
ratios for planning purposes have been 0.25 or even
less (Kinnard, Messner, Boyce 1979).
Transportation Impacts. Closely related to patterns
of land consumption are transportation impacts. An
increase in employment may be expected to increase
the volume of traffic in the area. The significance
of this impact depends on the location and siting
of the firm. Most of the traffic generated by a
manufacturing firm is comprised of employee dai-
ly commuting trips. The movement of materials,
final products, and customers is comparatively
small. The employment density is the primary deter-
minant of traffic impact. Transportation planners
have recommended using trip generation rates like
those presented in Table 2 to estimate traffic volume.
Table 2
Industrial Traffic Generation
Type of Industry
(sq
Employees/acre
ft. land/employee)
Trips/Acre/Day
Range Typical
Automated Industry 5
(8712)
2-8 4
Light Service Industry 5-20
(8712-2178)
6-30 16
Machinery Factory 20-100
(217&436)
30-160 70
Research Industry 100 150-200 170
<436)
Source: Marks (1971)
An aerial view of the IBM facility in Research Triangle Park
Small, dispersed firms place little strain on the
road system. If a new firm located near residential
areas reduces commuting distance, it may actually
cause a reduction in traffic. Large firms, however,
may contribute to traffic jams. Planning adequate
access to the site must be given careful attention.
Mass transit and van pools might be encouraged to
reduce traffic impacts. The impacts on the use of
specialized facilities such as airports should also be
examined.
Impacts on Water Consumption and Use. Local
planners will want to investigate the water consump-
tion of prospective industries regardless of whether
their water needs are to be met by public or private
water systems. The data presented in Table 3 pro-
vide a rough idea of comparative water use among
industries. Because of large variability among
establishments in the same industry no better than
a "ball park" estimate of water consumption by a
particular establishment in a particular location can
be made. Water consumption is sensitive to changes
in production technology and to conservation prac-
tices. Different processes requiring different amounts
of water may exist for making the same product.
In addition, if water scarcity or high rates provide
the needed incentives, water can often be recycled
or otherwise conserved.
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To calculate a reasonable estimate of water de-
mand by a proposed firm, the planner should gain
an understanding of how water is used by the in-
dustry and what the potential for water saving
technology is. Armed with this information, the
planner may seek to influence plan designers to plan
for recycling water if there is concern that the in-
dustry's demand for water will strain available water
supplies.
The U.S. Department of Commerce 1978 Water
Use Survey, included in the 1977 Census of Manu-
facturers is a good place to start to get this infor-
mation. The statistics on water intake (see columns
1 and 2 on Table 3) provide data on the demand
placed by major water using firms on water re-
sources. Comparison of water intake with gross
water used (see column 4) gives an idea of the ex-
tent of recycling practices. If water intake is a small
percent of gross water consumption; this means that
the practice of water recycling is extensive. If a new
firm decides not to use recycling, its water intake
will be much higher than the industry average. The
water use survey also indicates the proportion of an
industries water supply that is drawn from public
water supplies (see column 3 of Table 3) and from
ground and surface sources. Generally, the larger
water users are more likely to have their own private
water supply system. Finally, the survey indicates
how water is used — in actually processing the pro-
duct, for power generation, for heating and cooling,
and for employees' drinking and sanitation.
This published data is only a beginning. Industry
sources must be consulted about technology avail-
able to the industry and the specific plans of the
local establishment. In addition, the Water Supply
Branch of the Department of Human Resources in
cooperation with the U.S. Geological Survey has
conducted a survey of water use by self-supplied in-
dustries. The data is not reported by industry, but
it is possible to locate data for specific establish-
ments. The survey contains data on the amount and
purpose of water use, as well as on conservation
measures employed.
Impacts on Energy Use. New industry demand for
energy may be of concern to local planners. Of in-
terest is the amount and type of energy as well as
the time pattern of consumption (for electricity).
Table 4 provides ratios of energy use to employment
by industry. 4 An industry's energy consumption
depends not only on the particular facility's level
of output and employment, but also on the efficien-
cy of the particular technology in producing and
Table 3
Water Use by Selected Industries
Avg. Avg. % of Industry Intake as % of
1978 Intake Intake/100 Water Intake gross water use
establishment Full-time From Public Industry
million gal/day employees2
1000 gal /day
Systems Average
(Column 1) (Column 2) (Column 3) (Column 4)
Plastics and synthetics (282) 8.067 21.5 11 25
Drugs (283) 2.681 10.1 17 37
Industrial Inorganic
Chemicals (286) 25.694 75.9 14 38
Rubber and Plastics Hose and
Tubing (304)* 1.308 17.1 27 51
Miscellaneous Plastics (307)* 1.452 1.2 45 66
Nonferrous Rolling &
Drawing (335) 1.739 3 7 26 11
Fabricated Structural Metal
Products 0.457 4 88 51
Metalworking Machinery (354) 0.484 0.6 71 70
Construction and Related
Machinery (353) 0.758 1.0 24 16
Office & Computing
Machines (357) 1.218 3.0 61 54
General Industrial
Machinery (356) 0.360 5 50 18
Electrical Industrial
Apparatus (362) 0.455 1.0 70 51
Household Appliances (363) 0.769 1.9 73 48
Communication Equipment (366) 0.530 0.6 71 11
Electronic Components (367) 0.588 0.7 76 19
Motor Vehicles &
Equipment (371) 2.507 1.9 75 24
Engineering & Scientific
Instruments 0.194 24 INA 54
Measuring & Controlling
Devices (382) 0.367 0.9 82 73
Medical Instruments &
Supplies (384) 0.247 1 Op 92
Meat Products (201) 0.788 0.9 40 81
Beverages (208) 1.199 1 8 45 INA
Knitting Mills (225) 0.562 0.9 82 80
Yarn & Thread Mills (228) 0.438 1.0 64 19
Men & Boys' Furnishings (232) INA ! INA INA INA
Household Furniture INA> INA INA INA
Data based on a national survey of establishments that reported water use of more than 20 million gallons
per day
'Daily intake computed from annua] figure on basis of 300 production days/year
!Computed from production worker hours divided by 200,000 hours/100 employees, making the assumption
that establishments surveyed comprised equal proportions of total "full-time worker equivalents" in all
industries
3The apparel industry was not surveyed. It uses very little water. Data on household furniture was withheld
because of the small number of respondents.
Source: U.S. Department of Commerce Bureau of the Census, 1977 Census of Manufacturers.
transmitting industry. Since new technology is
generally more efficient than old, the energy coef-
ficient in the table should probably be adjusted
downward in estimating the energy consumption of
a new plant.
Consumption of electrical energy is of particular
concern to policy-makers because the increased de-
mand for generating capacity has more direct and
immediate impact on North Carolina consumers
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Table 4
Energy Consumption of Selected Industries
healthful and
attractive environment
Billior BTU per 100 full
time workers per year
Meat Products (201) 42.5
Beverages (208) 110.6
Knitting Mills (225) 28.4
Yarn & Thread Mills (228) 30.4
Men & Boys' Furnishings (232) 4.5
Plastics & Synthetics (282) 400.7
Drugs (283) 90.4
Industrial Inorganic Chemicals (286) 1209.4
Rubber & Plastics
Hose & Belting (3041) 82.9
Miscellaneous Plastics (3079) 34.6
Nonferrous Rolling & Drawing (335) 112.7
Fabricated Structural Metals (344) 20.9
Construction & Related
Machinery (353) 29.2
Metalworking Machinery (354) 14.5
General Industrial Machinery (356) 23.6
Office & Computing Machines (357) 14.9
Electrical Industrial Apparatus (362) 30.7
Household Appliances (363) 29.8
Communication Equipment (366) 13.1
Electronics Components (367) 15.6
Motor Vehicles Parts &
Accessories (3714) 40.4
Engineering & Scientific
Instruments (3811) 12.9
Measuring & Controlling
Devices (382) 11.3
Medical Instruments and
Supplies (384) 14.5
Source: U.S. Bureau of the Census, 1977 Census of Manufacturers.
than does demand for other forms of energy. North
Carolina industries depend more heavily on elec-
tricity than does industry nationally. Industrial users
represent 36.6% of all electricity consumption in the
state. Electricity comprises approximately 52% of
industrial energy use. In examining use of electrical
energy it is important to examine not only total con-
sumption, but also the time pattern of electricity
use. Is electricity demand spread evenly through the
day and the year, or are there peaks and valleys?
If there are peaks, how do they relate to the time
of peak loads?
Direct Impacts of Industrial Development on the
Natural Environment. Possible degradation of the
natural environment is an issue which must be ad-
dressed in any assessment of industrial impacts. The
need to preserve a healthful and attractive environ-
ment for all existing residents and for future genera-
tions may at times come into conflict with im-
mediate needs for creating jobs and raising earned
incomes in the community. We have identified three
state or local government functions relevant to in-
dustrial impacts on the environment. First, in ad-
ministering regulatory programs, government agen-
cies must make decisions about specific firms
operating (or proposing to operate) at specific sites.
Secondly, in choosing strategies for development,
economic development planning groups should con-
sider environmental impacts, along with other in-
dustry characteristics to determine which are most
desirable overall. Finally, local governments are
responsible for safely disposing of liquid and solid
wastes. Each of these functions has its own distinc-
tive information requirements.
Effective environmental management requires
detailed technical information about the amount
and composition of discharges and emissions and
about the available technology for reducing pollu-
tion as well as information about existing air and
water quality in the surrounding area. Agencies
responsible for administering regulatory programs
must decide on the pollution control equipment and
monitoring procedures that will be required in speci-
fic cases in order to insure that relevant effluent and
emission standards will be met. Though regulatory
agencies must be equipped to evaluate its quality
and completeness, the industries themselves are the
source of much of this information. They must pro-
vide the details of their production processes and
pollution abatement technology when they apply
for required environmental permits. 5 Where they are
required, environmental impact statements provide
more comprehensive information. Local govern-
ments in North Carolina generally do not require
environmental impact statements for new plants.
While the State Environmental Policy Act empowers
local governments to pass ordinances requiring im-
pact statements, very few have used this power.
Another state law (N.C.G.S. 143-B) directs the
Department of Commerce, with the help of the
Department of Natural Resources and Community
Development to evaluate the impacts of any new or
expanding industry on the natural and economic en-
vironment. State government officials are presently
debating how to implement this provision.
As a part of its economic development planning,
a community will need to identify industries that
it wants to encourage. In setting priorities, en-
vironmental impacts, as well as labor market and
other impacts should be considered. This planning
process requires summary measures of environmen-
tal consequences that can be compared across in-
dustries. The detailed technical information used in
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administering the environmental management pro-
grams should be processed and reduced to a few in-
dicators of the most important environmental im-
pacts. Appropriately compiled information ap-
parently does not currently exist. Although develop-
ment of this information is beyond the scope of this
article, we can make some suggestions about de-
veloping it.
First, the most important aspects of water and air
quality must be identified. The list of parameters
must be long enough to permit consideration of the
complexities of industrial impacts on the natural en-
vironment, but short enough to permit the public
to comprehend the trade-offs involved. In putting
together North Carolina's Environment, 1981
Report, a number of state agencies involved in en-
vironmental issues distilled a large volume of infor-
mation about the state of the environment. The
dimensions of water and air quality included in this
report could provide the needed framework. Water
quality was rated on the dimensions oxygen de-
manding wastes, bacteria, sediment, nutrients, and
toxics, and air quality was rated on carbon monox-
ide, ozone, particulates, lead, sulfur dioxide, and
nitrogen dioxide.
Secondly, existing information about these impor-
tant dimensions of industrial environmental impacts
must be compiled for Standard Industrial Classifica-
tion categories. There are two major sources for this
information. First, the federal Environmental Pro-
tection Agency, in such publications series as
Development Documents for Effluent Guidelines
and Standards and Compilations of Air Pollutant
Emission Factors, reports the results of nationwide
surveys of industrial wastes and pollution control
practices.
To be useful for economic development planning,
information on the important dimensions of interest
must be extracted and reclassified according to the
SIC code. Secondly, in the course of carrying out
their permitting and monitoring responsibilities,
state agencies collect a great deal of information on
environmental performance of North Carolina
firms. In the case of water and air quality files kept
by the Department of Natural Resources and Com-
munity Development, permit applications and
monitoring reports are filed by county and company
name. No compilation of this material is presently
available. The Department of Human Resources
conducts an annual survey of hazardous waste
generation, storage, treatment, and disposal. The
results of this survey are computerized. The genera-
tion of reports by industry could be accomplished
easily if the SIC code were added as a data item for
each firm.
In administering regulatory programs and plan-
ning environmentally responsible development,
government actions seek to control the generation
of industrial wastes. Local governments are direct-
ly involved in disposing of the wastes that are
generated. In order to plan for municipal wastewater
treatment and solid waste disposal services, plan-
ners need to estimate the volume of wastes that will
environmental
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be produced by a new industnal facility.
Table 5
Generation of Industrial Wastes by Selected Industries
Wastes/Employee* Discharge/Emplolyee*
"
Industry Pounds/Day Gallons/Day
Meat Products (201) 28.47 8.67
Beverages (208) 1.46 29.65
Knitting Mills (225) 0.36 8.19
Yarn & Thread (228) 0.44 8.53
Men & Boys' Furnishings (232) 0.18 INA
Household Furniture (251) 2.15 INA
Plastics & Synthetics (282) 1.56 202.93
Drugs (283) 0.96 97.30
Industrial Organic Chemicals (286) INA 704.16
Hose & Tubing (304) INA 150.46
Misc Plastics (307) 1.73 10.66
Nonferrous Rolling &
Drawing (335) 0.82 35.15
Fabricated Structural Metals (344) 0.82 4.32
Construction Machinery (353) 1.02 9.61
Metalworking Machinery (354) 1.04 5.64
Office & Computing
Machinery (357) 0.26 28.97
General Industrial Machinery (356) 0.80 4.49
Electrical Industrial
Apparatus (362) 0.81 8.85
Household Appliances (363) 0.66 17.93
Communication Equipment (366) 0.50 5.82
Electronic Components (367) 0.57 6.56
Motor Vehicles (371) 1 21 17.88
Engineeing & Scientific
Instruments (381) 0.29 20.24
Measuring & Controlling
Devices (382) 0.40 8.81
Medical Instruments &
Supplies (384) 0.54 8.94
"Source: Steiker (1973) — based or 300 production days
*
"Source: U.S. Bureau of the Census 1977 Census of Manufacturers — based on 300
production days.
The survey of water use included in the Census
of Manufacturers includes data on discharges.
Discharge per employee coefficients have been
calculated from this information (Table 5). Total
water discharged is closely related to water intake,
since most industrial processes actually consume lit-
tle water. The amount of water discharged is not,
however, an adequate indicator of the need for
wastewater treatment. How much of this water will
be discharged into municipal wastewater systems is
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an important consideration. The 1977 Census of
Manufacturers data for North Carolina indicates
that only 25% of industrial wastewater was
discharged into public sewers. However, in a recent
survey o£ new plants' experiences with environmen-
tal regulations (Hekman et al., 1983) all the larger
firms reported applying for permits to hook up to
municipal sewerage systems.
Future production of all solid wastes in local areas
usually has been projected on the basis of a per
capita waste generation coefficient. Industrial, com-
mercial, and residential wastes are projected together
on the basis of a single multiplier. The accuracy of
projection of solid waste generation could probably
be significantly improved by projecting industrial
wastes separately on the basis of coefficients such
as those found in Table 5. If agricultural and min-
ing wastes are excluded from consideration, industry
accounts for 25-30% of all solid wastes. (Greenberg
et al, 1979).
The solid waste coefficients in Table 5 were
developed from a special survey conducted by
Steiker (1973) in the Philadelphia area over ten years
ago. The correct values for North Carolina in the
1980's would depend more on technological changes
during this time than on locational differences for
a given industry.
In assessing the implications of industrial develop-
ment for the community's waste disposal facilities,
the type of chemicals present in the wastes must be
considered. The type of wastewater treatment re-
quired will depend on pollutants present. The local
government may require the industry to pretreat the
water to remove chemicals that cannot be handled
by its routine treatment procedures. Of particular
concern in the disposal of solid wastes is the presence
of hazardous wastes. EPA studies report that 10%
of the solid waste produced by industry is hazardous
(Greenberg, 1979). Stricter controls on air and water
pollution often result in increased generation of solid
wastes. Information on the composition of wastes
can be obtained from EPA reports, from informa-
tion collected by environmental management agen-
cies in permitting and monitoring, and from the
industry.
Conclusion. This article has reviewed many of the
most important types of community impacts of in-
dustrial development. We have identified data
sources and some simple analytical techniques for
estimating impacts, and provided an indication of
the degree of variation of impacts among different
emerging industries.
It is clear that the emerging manufacturing in-
dustries in the Southeast offer a potential boost to
communities which have experienced some
economic and fiscal distress during a period when
traditional industries have declined. Yet our evidence
indicates that one cannot lump together the emerg-
ing, or high tech industries in terms of their pro-
spective impacts. Indeed there are some potentially
serious negative impacts associated with new in-
dustrial development which should be carefully
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assessed. The high rate of change in production
technology in the emerging industries makes this
type of careful assessment often difficult, but just
as important if local communities are to be well-
served by industrial development.
This article is adapted from a report written for the
North Carolina Board of Science and Technology
and the North Carolina Department of Natural
Resources and Community Development in 1983.
That report was co-authored by Rebecca Winders,
a PhD candidate at the Department of City and
Regional Planning, UNC-Chapel Hill. The author
wishes to acknowledge her valuable research
assistance.
NOTES
1. Indirect impacts such as economic multiplier effects are not
considered here, nor are fiscal impacts of industrial develop-
ment. These types of impacts should be considered by local
officials when choosing local economic development strategies
or making decisions about particular industrial projects.
2. Insured employment covers approximately 96% of non-
agricultural wage and salary employment. Virtually all
employees in manufacturing industries are included.
3. Wages, but not employment, of all the different persons on
the payroll are reflective and the 52 week basis is inaccurate
to the extent that workers are not employed the whole year
or plants are idle for part of the year.
4. This data from the Annual Survey of Manufacturers reflects
energy use nationwide. Information on energy consumption
for North Carolina industries is also available in the Annual
Survey but since the appropriate statistics for employment
are not given for the State, valid State ratios could not be
computed.
5. See the North Carolina Environmental Permit Directory,
published by NCRD's Office of Regulatory Relations for
descriptions of 28 permit programs and a listing of the govern-
ment agencies that administer them.
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